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CLAIMS 

1 . A composition for treating or preventing arthritis or other degenerative 
disease, said composition comprising an anti-arthritic or anti-inflamatory 
polypeptide consisting essentially of at least a portion of the NC4 domain of 
collagen type IX alpha 1 chain and a carrier. 

2. The composition of claim 1 , wherein the polypeptide has a molecular weight 
of: 

a) less than 30,000Da, or 

b) less than 30,000Da and greater than or equal to 10,000 Da. 

3 . The composition of claim 1 , wherein the polypeptide has an amino acid 
length of less than 250 amino acids. 

4. The composition of claim 1 , wherein the NC4 domain of collagen type IX 
alpha 1 chain comprises an amino acid sequence having identity to SEQ ID 
NO: 1, SEQ ID NO: 14, SEQ ID NO: 16, or SEQ ID NO: 18 that is: 

a) at least 70%; 

b) at least 90%; or 

c) 100%. 

5. The composition of claim 1, wherein the polypeptide comprises: 

(i) residues Ile2 1 - Gly 1 82 of SEQ ID NO: 1 ; 

(ii) residues Lys60- Argl 8 1 of SEQ ID NO: 1 ; 

(iii) residues Arg72- Argl 8 1 of SEQ ID NO: 1 ; 

(iv) residues Lys98- Gly 1 82 of SEQ ID NO: 1 ; 

(v) residues Lysl23-Glyl 82 of SEQ ID NO: 1 ; 

(vi) residues Alal-Arg245 of SEQ ID NO: 14; 

(vii) residues Pro6-Arg245 of SEQ ID NO: 14, 

(viii) residues Pro6-Aspl 92 of SEQ ID NO: 14, 

(ix) residues Pro6-Argl 86 of SEQ ID NO: 14, 

(x) residues Pro6-Prol 85 of SEQ ID NO: 14, 

(xi) residues Pro6-Arg73 of SEQ ID NO: 1 4, or 

(xii) residues Pro85-Prol 85 of SEQ ID NO: 14. 
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The composition of claim 1 , wherein the polypeptide comprises at least one 
ofSEQ IDNOs: 2-11. 

A method of inducing tolerance to at least one antigenic component of 
cartilage in an individual comprising administering to the individual the 
composition of claim 1 . 

The method of claim 7, wherein the polypeptide has a molecular weight of: 

a) less than 30,000Da, or 

b) less than 30,000Da and greater than or equal to 10,000 Da. 

The method of claim 7, wherein the polypeptide has an amino acid length of 
less than 250 amino acids. 

The method of claim 7, wherein the NC4 domain of collagen type IX alpha 1 
chain comprises an amino acid sequence having identity to SEQ ID NO: 1, 
SEQ ID NO: 14, SEQ ID NO: 16, or SEQ ID NO: 18 that is: 

a) at least 70%; 

b) at least 90%, or 

c) 100%. 

The method of claim 7 wherein the polypeptide comprises: 

(i) residues Ile21- Glyl82 of SEQ ID NO: 1; 

(ii) residues Lys60- Argl 8 1 of SEQ ID NO: 1 ; 

(iii) residues Arg72- Argl 81 of SEQ ID NO: 1; 

(iv) residues Lys98- Gly 1 82 of SEQ ID NO: 1 ; 

(v) residues Lysl23-Glyl82 of SEQ ID NO: 1; 

(vi) residues Alal-Arg245 of SEQ ID NO: 14; 

(vii) residues Pro6-Arg245 of SEQ ID NO: 14, 

(viii) residues Pro6-Aspl92 of SEQ ID NO: 14, 

(ix) residues Pro6-Argl 86 of SEQ ID NO: 14, 

(x) residues Pro6-Prol85 of SEQ ID NO: 14, 

(xi) residues Pro6-Arg73 of SEQ ID NO: 1 4, or 

(xii) residues Pro85-Prol 85 of SEQ ID NO: 14. 
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12. The method of claim 7, wherein the polypeptide comprises at least one of 
SEQIDNOs: 2-11. 

13. The method of claim 7, wherein the individual is a naive individual. 

14. A method for treating or preventing a degenerative condition or disease in an 
individual comprising administering to the individual the composition of 
claim 1. 



10 15. The method of claim 14, wherein the degenerative condition or disease is 
arthritis or a musculoskeletal degenerative condition. 

16. The method of claim 15, wherein the degenerative condition or disease is 
rheumatoid arthritis, osteoarthritis, disc degeneration, or osteoporosis. 

15 

17. The method of claim 14, wherein the polypeptide has a molecular weight of: 

a) less than 30,000Da, or 

b) less than 30,000Da and greater than or equal to 10,000 Da. 

20 18. The method of claim 14, wherein the polypeptide has an amino acid length 
of less than 250 amino acids. 



19. The method of claim 14, wherein the NC4 domain of collagen type IX alpha 
1 chain comprises an amino acid sequence having identity to SEQ ID NO: 1, 
25 SEQ ID NO: 14, SEQ ID NO: 16, or SEQ ID NO: 18 that is: 

a) at least 70% 

b) at least 90%, or 

c) 100%. 



30 20. The method of claim 14 wherein the polypeptide comprises: 

(i) residues Ile21- Glyl82 of SEQ ID NO: 1; 

(ii) residues Lys60- Argl81 of SEQ ID NO: 1; 

(iii) residues Arg72- Argl81 of SEQ ID NO: 1; 

(iv) residues Lys98- Gly 1 82 of SEQ ID NO: 1 ; 
35 (v) residues Lysl23-Glyl82 of SEQ ID NO: 1; 

(vi) residues Alal-Arg245 of SEQ ID NO: 14; 
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(vii) residues Pro6-Arg245 of SEQ ID NO: 14, 

(viii) residues Pro6-Aspl92 of SEQ ID NO: 14, 

(ix) residues Pro6-Argl 86 of SEQ ID NO: 14, 

(x) residues Pro6-Prol 85 of SEQ ID NO: 14, 

(xi) residues Pro6-Arg73 of SEQ ID NO: 14, or 

(xii) residues Pro85-Prol85 of SEQ ED NO: 14. 

21 . The method of claim 14, wherein the polypeptide comprises at least one of 
SEQIDNOs: 2-11. 

22. The method of claim 14, wherein the individual is a naive individual. 

23. A method for isolating a polypeptide having anti -arthritic or anti- 
inflammatory activity comprising: 

(i) incubating a connective tissue in a buffered autolysis medium to 
release a mixture of polypeptides containing GAG polypeptides and 
non-GAG polypeptides; 

(ii) fractionating the polypeptides by size to produce a fraction of 
proteins having a molecular weight of less than 30 KDa; 

(iii) separating GAG-polypeptides from non-GAG polypeptides; and 

(iv) recovering non-GAG polypeptides having a molecular weight less 
than 30 KDa, and having anti-arthritic or anti-inflammatory activity. 

24. The method of claim 23, wherein the autolysis medium has a pH range of: 

a) about pH 2.5 to about pH 8.5; 

b) pH3.5 to about pH 8; 

c) pH 4 to about pH 7; or 

d) pH4.5toaboutpH7. 

25. A method for preventing an autoimmune response in an individual to at least 
one antigenic component of cartilage comprising administering the 
individual the composition of claim 1 . 

26. The method of claim 25, wherein the polypeptide has a molecular weight of: 

a) less than 30,000Da, or 

b) less than 30,000Da and greater than or equal to 10,000 Da. 
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27. The method of claim 25, wherein the polypeptide has an amino acid length 
of less than 250 amino acids. 

5 28. The method of claim 25, wherein the NC4 domain of collagen type IX alpha 
1 chain comprises an amino acid sequence having identity to SEQ ID NO: 1, 
SEQ ID NO: 14, SEQ ID NO: 16, or SEQ ID NO: 18 that is: 

a) at least 70% 

b) at least 90%, or 
10 c) 100%. 

29. The method of claim 25, wherein the polypeptide comprises: 

(i) residues Ile2 1 - Gly 1 82 of SEQ ID NO: 1 ; 

(ii) residues Lys60- Argl81 of SEQ ID NO: 1; 
15 (hi) residues Arg72-Argl 81 of SEQ ID NO: 1; 

(iv) residues Lys98- Glyl 82 of SEQ ID NO: 1 ; 

(v) residues Lysl23-Glyl82 of SEQ ID NO: 1; 

(vi) residues Alal -Arg245 of SEQ ID NO: 14; 

(vii) residues Pro6-Arg245 of SEQ ID NO: 1 4, 
20 (viii) residues Pro6-Asp 1 92 of SEQ ID NO: 1 4, 

(ix) residues Pro6-Argl 86 of SEQ ID NO: 14, 

(x) residues Pro6-Prol85 of SEQ ID NO: 14, 

(xi) residues Pro6-Arg73 of SEQ ID NO: 14, or 

(xii) residues Pro85-Prol85 of SEQ ID NO: 14. 

25 

30. The method of claim 25, wherein the polypeptide comprises at least one of 
SEQ ID NOs: 2-11. 

31. A method of inducing cartilage formation in an individual, comprising 
30 administering to the individual the polypeptide produced by the method of 

claim 1. 
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32. 



The method of claim 3 1 , wherein the polypeptide has a molecular weight of: 

a) less than 30,000Da, or 

b) less than 30,000Da and greater than or equal to 1 0,000 Da. 
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The method of claim 3 1 , wherein the polypeptide has an amino acid length 
of less than 250 amino acids. 

The method of claim 31, wherein the NC4 domain of collagen type IX alpha 
1 chain comprises an amino acid sequence having identity to SEQ ID NO: 1, 
SEQ ID NO: 14, SEQ ID NO: 16, or SEQ ID NO: 1 8 that is: 

a) at least 70% 

b) at least 90%, or 

c) 100%. 

The method of claim 31, wherein the polypeptide comprises: 

(i) residues Ile21- Glyl82 of SEQ ID NO: 1; 

(ii) residues Lys60- Argl 8 1 of SEQ ID NO: 1 ; 

(iii) residues Arg72- Argl81 of SEQ ID NO: 1; 

(iv) residues Lys98- Glyl 82 of SEQ ID NO: 1 ; 

(v) residues Lysl23-Glyl82 of SEQ ID NO: 1; 

(vi) residues Alal-Arg245 of SEQ ID NO: 14; 

(vii) residues Pro6-Arg245 of SEQ ID NO: 14, 

(viii) residues Pro6-Aspl 92 of SEQ ID NO: 14, 

(ix) residues Pro6-Argl 86 of SEQ ID NO: 14, 

(x) residues Pro6-Prol 85 of SEQ ID NO: 14, 

(xi) residues Pro6-Arg73 of SEQ ID NO: 14, or 

(xii) residues Pro85-Prol 85 of SEQ ID NO: 14. 

The method of claim 3 1 , wherein the polypeptide of collagen type IX alpha 
1 chain comprises at least one of SEQ ID NOs: 2-11. 



